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Artificial intelligence belongs to that class of disciplines 


T T e £ mal 
in which the primary focus is placed on the creation of for 


‘ a. 4 5 d by and 
proceedures, (ie. complex algorithms), which are inspire 


z itel- 
based on hypothetical models of the functioning of human in 


i t t artistic 
ligence. In this it shares something fundamental with a 

i Se zor 
disciplines which look to nature, in the broadest sense, 


co’ stimulation and guidance. 


Answering the question, "Can a system, the performance of which 
T ' 
is based on the complex interactions of a limited set of well 
defined rulse successfully imitate, or even duplicate, the poorly 
F. y 


understood intricacies of human functioning?", is neither tmportant 


to this point of view nor possible to answer at the present time. 
By devoting itself to this question, however, the work of artificial 
intelligence has produced a fallout of significant tools, in the 


form of powerful algorithms. Furthermore, considerable conceptual 


and theoretical stimulation as well as solutions to many practical 
control problems have resulted from attempting to model human 
cognition, Perception, proprioception, information processing, 
reasoning, knowledge and belief systems from a particularly well 


defi ARATE : 
cfined, albeit limited, point of view. Many of the great achieve- 


ments of $ : k F 
of mankind have arisen from the toil of attempting to achieve 
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Boy, 
eH. Winst 

Ston states, " i 

= States, "The central goals of Artificial Intelligence 

e tom 

ake ters les 

wi computers more useful and to understand the principles 

YAich may 

lake intelligence possible" (1) 
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Artifici 
sticial i i i 
zal intelligence is a metaphorical science. Rather than 


bein A 7 j 
J One discipline it is really a geography of interacting 


điscipli 
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Plines. These include, programming, micro-electronics, 

Cognitive 10%- 
ive psychology, physiological psychology, pattern ROSE: 


nition, visual 


Perception, self-organizing systems, games, MUSIC, 


owledge and belic+ 


art a ‘ 
S, robots, theorem proving, semantics, kn 
esthetics, 


systems, theories of natural language and experimental a 
3 - iversit 
to name a few. Consequently, it is a field of rich diversity, 


F ing 
hinking, 


sti e g z : : : invitin 
stimulating use of analogies in thinking about t 


èls 3 
n specifying models anc 


experimentation, and requiring precision i 
theories which are bound to the requirements of a given task, a). 
Yet an underlying unity of AI work is pointed out by ged. Pylyshyn, 
et. al., "hile there are a growing number of important engineering 
achievements and an accumulating body of technicucs and tools, 
there is also a growing awareness of theoretical unity underlying 
This 


the great diversity of research in artificial intelligence. 


awareness stems from the recognition of fundamental and recurrina 


tnemes in At work: the organization and representation of knowledge, 


and the design of control structures for transforming this knowledge 


and pringing it r on performance", (2), 
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Computer ometimes 


From a hardware point of 


are sequential Process 


its functions with mass 


computers are verv good 


at Performing high Precis 
Computers are Very poor, 


"common sense" generality 


by which they 
atomistic Primitives. 
trivial may 
Staggering., Brains, 
might be called, 
high degrees of gener. 


and relatively high speed, 


machines, 


ive 
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Since the rules for general 


on the other hand, 


However, 


and slow, by comparison with computers, 


many iterations of high-precision operation 


be model, 


While ti 


Operate build up imitations of 
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ality in conclusions and ob 


They can achieve 


brains are extremely poor 


at processes requirang 


tions of detailed configurations of data or calculations 
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of the prime advantages of brains, 
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of neural information Processing, the 
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are capable 
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e in has billions of thasa to work with. 


Z.. Kent refers to both the cross-fertilization of disciplines 


syenology 
and conceptual Gifferences when ho Stotes, "Cognitive psycholo 


s that display 
has already had some influence on computer programs tha 


A as probably 
some aspect of intelligence, and computer science has I 


psychology; 


a E itive 
had an even greater impact on theories of cogn 


- no 
A x ad virtually 
however, considerations of brain hardware have h 


; r computer 
9 ramming or c 
influence on cither artificial intelligence prog 


£ t the function 
design. This is in part because of the belief that 


dvare, as ina 
of the program is independent of the machine har ‘ 


but it is also 


This is - ly true 
universal Turing machine. This is certainly : 


t some machine designs may b aa è 
ome ichi c Y e much more efficient t onc 
true tha č 


” (a) 


I are others", (4). 
Kinds of problems than are 


it can be said with considerable certainty now that 
Nevertheless, 2 é 

ifestations in information and communication technology 
those manifesti 


hich best serve human needs and are responsible for breakthroughs 
whict st s 2 


great strides most often take their design inspiration from 
or ie X. 


natural models, especially the nervous system, 


Sy 


e are, no doubt, witnessing this again; for, as Pylyshyn, et. al. 
continue, "If it turns out to be the case that the diversity of 


manifestations of "intelligent" tasks masks a basic, underlying, 


technical unity and if the technicues that are just beginnina to 
e atudied are as general as some believe them to be, then the 


field of artificial intelligence may become the branch of computer 
SClence that will produce the most 


far-reaching impact on science 
£ 4 
and society) (2). 
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Technology is a Yield of activity, 


the purpose of which, in its 
purest sense, is to 


; ` } facility 
extend human facility. Extending human ’ 


. n af i 4 ; ligence 
requires analysis of human functioning. Artificial intellig 


: 3 lication) of the 
with modern computers represents extension (not duplicatio 


; a5 it represents 
Mind, resulting from analysis of the mind. As such, 


i i E s ies trait of Homo 
a modern manifestation of a fundamental spec oa 

R s man 
Sapiens, self-analysis. It happens that the Homo Facien e 
the producer") side of modern man can use information ch Sere 
-A self-analysis as inspiration for design strategies anc = L 

i d for 
directions -- for modeling, (replication and mo - ae 
evolving, (adaptation and optimization). Artificially Bei nt 
ict es Homo 

computers are an extension of Homo Sapiens which requir 
Faciens to supply its motivation. Homo Sapiens 


is fundamentally 


rned with differences and relations, Computers arose from 
concern t £ 


tion that the physical medium of switches could represent the 
a no at t phys 


transformations of information which occure in abstract, 


formal, 
mental disciplines, like propositional calculus and relational 


` 

algebra, which also concern themselves with differences and relations. 
, 

Ultimately, the interface of this activity with the phy 


sical world 
demands the definition by Homo Faciens of 


a material realm, the 


transformations of which are available to the 


senses, in which to 
create obs 


ervabhle symbolic representations of activity producca 


by activating the dynamic capabilities of abstract models. 


ys has 


» explorations 


language forms, and the 


, 


gesign and use of programmable systems in communications media. 


The overworked phrase, “art and technology", tends now to obscure 


our understanding because of its all too frequent association 

with mere kinetic gadgetry to charm the galleries or sciontific 
patterns and motifs to bemuse the concert halls. In a similar 

way the term "new music" now obscures that which is tru¢ly 
experimental in that art Form. As argued in an earlier paper, (5), 
let's adopt a new parlance and speak of the extension of human 
Ses on art forn.’ Since the modeling of the mind is an 


activity which includes both subjéctive and objective points of 


imbued with 
View, the activity itself can be considered a medium imbue 
is lead the 
tremendous expressive power. Hopefully, this can leac to 
cooperative linking of minds in the nervous system of a unitary 


Organism, man on earth; a linking of individual integrities which 
g , 


£ pla ry s l 
may be necessary for planetary survival. 


Examples of applications of artificial intelligence in the arts 


` 
from the author's work include the development of electronic music 


instruments designed for live performance in which can reside 


software models of what would normally be considered compositional 


or pre-compositional processes. These can then be activated with 
improvisational flexibility and real-time facility, (6). In addition, 
studies of the electrophysiological correlates of selective attention 
in music and the Perception of structure have helped in the develop- 
ment of musical language models, (7) (8). The combination of these 
methods in a biofeedback model results in their automatic refinement 
through Practice, (9), 


Applications 


Erom oth ned i 
er media abound and are too numerous to list 


here. 


T ` a : 
Oday's students of communication media arts must be general 


Systems thinkers, capable of translating ideas from medium to 


medium with improvisational flexibility, skilled efficiency, 


and without predisposition to set ideas or materials. We cannot 
provide them all the practical knowledge in all the arts disci- 
plines during their short stay in our institutions. We cen, 
however, scek to enhance their abilities to conceive and under- 
stand systems with whici they may. be confronted by applying t 
basic principles of organization, fundamental to distributed 
control intelligences in devices and perceptual and affective 
factors at work in creating effects. 
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It should be noted, especially in the economic climate of ult 


practicality, that there is a critical distinction made here 


i 2 ~ as "“pre- 
between what is commonly known in educational circles as “pr 


professional training" and general systems approaches., Both are 
aimed at producing "professionalism". The first, however, is 
directed at gaining familiarity with existing systems and equipment; 
the later focuses on tools or understanding. It is argued that 
the latpr is ultimately more valuable with long lasting significance. 
An approach to training which emphasizes “this knob does this and 


chis I: does that" nti : 
3 snob does that" quaranties that the acquired knowledae will 


be obsole ew S 2 
lete ina few short years. Instead we could examine the 


idea of the knob a i 
ToS, nd ¢ yz S FFA i 
é analyze its efficacy as a human interface 


and cont i i 
rol translation device. Anyone can figure out what it 


does i i i 
n a given application simply by turning it 


in 


che schools 


Dedagogical 


Y Product design through the 
use of abstract motifs, This idea of "Making objects or eventa” 
either for aes 


thetic Purposes or for us 


e as educational or indus- 
types, h 


trial Proto 
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as too long dominated design and composi 


thinking, The Seventies Saw the introduction of 
and dynamically changing 


into 


the more mutable 


a >Þertormance 
forms of communications media and pe 
4 s to 
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a few educat Dal situations. It still remai 
owiawens 
i ink is area, however. 
realize the Promise of generalized thinking in this j 


P 1 Ich 
A z ars to be muc 
A systems grasp of technology and its problems appe 


on 
more relevant to our contemporary social situati 
vast un) 


and to the 


knowns to be explored in subjective experience. 
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A the San Francisco r S v engage a 
At th S Art Institute we are no d in n educ 


to attempt to teach 


ational 
experiment, 


advanced concepts rom artificial 
C S i < ted to have any 

z ; students who are not necessarily expec 

antelligence to stu 

background in computer science or formal methods, 


To this end the 
author has designed a course of study called, ARTIFICIAL 


INTELL IGEN 
IN THE ARTS. 


The class undertakes an examination of 


the fielg of 
"fine arts computation" 


with special emphasis on the methods of 
arti 


ficial intelligence applicable to arti 


stic Production with 
communicatio 


The course includes evaluation of "intelliqent" 
rol syst 


ystems with respect to their 


S as video, graphics, 
Sition ane Smalysis, kinetic arts wd performance, 


Systems organization and design of algorithmic 


processes ara Studied in 


r 
the context Of actual anplic 
roa current Activities in the 


modest laboratory 


field. 
with saali computer 
input and Outout devices has 


To support the 


ers and a large 


been set up. 


Zirst 
Students arefDresented with a Picture of t 


o£ artificial intelligence in an 
obtain the 


context of 
Setting or the class. Porcing 
competence DScroréallowing then 


the embarrassinc situation 


talented than Graduates of 
that a stcady accretion o 


to an understanding of Our curriculum proposes 


to invert this process 


In order 


such a broad subject 
area can outline used at the San 
Francisco A 


in some detail. 
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X What is artificial intelligence (AI)? 
. A metaphorical Science: some views of AL 
hie 


The exploration Of intellectual processes 


2s Collections of “weak" methods 

3. Experimental Paychology 

4. Extending the notion of engineering 
5. 


Creativity and invention - AI for AI's sake 


Historical view of artistic motivations for AI - artists 
were there from the beginning 


Co Model building - a basic discipline 


l. Motivations - task orientation 
ie Step-by-step analysis of human functions 
3. Logic, automata and algorithms 
4. The information processing view of human functions 
Ss Systems of human interaction - language forms 
“ 6. The idea of concept spaces 
D. The geography of interacting disciplinos - psychology, 


iology, medicine, technology, 
linguistics, sociology, b 7S e, EecPnor 
literature, music, art and experimental aesth c 
E Yes, but does it work - the usefulness of " 


incorrect" 
cognitive simulations 


F The "double" concept ~ is it fundamental to human behavior? 


=x Systems structures ~ information 


processing in the brains of 
men and machines 


is The representation of informa 


tion with electronic signals 
some fundamentals of communic 


ations engineering 

ae Analog/digital systems, 
resolution, sensitiv 
channel bandwidth, 
domain, filters, 


detection and dis 


discrete/continuous processes, 

ity, signal-to-noise ratio, 

noise, frequency domain, time 

discriminability th. 

crete codes (ex, 

A Parallel processes, 
Control, ïeedback 


reshold, nodulation, 
binary representation) 
Serial processes, feedforward 
control and pipelining 


D, Basic architecture of computers 
T Basic Yogic functions and Karnaugh maps 
Zs 


What is Propositional calculus? 


The CPU - its internal Organization 


Machine language ana assemblers 
Memory Structures 

Input/output 

Synchronous logic 

Handshaking 


Bus structures 

High level languages (ex. BASIC, PASCAL, L 
architecture of the brain and its modes of 
The neuron - a simple hybrid computer ; 
Sensory input structures - early stages Of 


Perception and higher processes 
a. examples from vision and audition 
Place coding/frequency coding 
lateral inhibition 

selective convergence 


data reduction 
opponent process coding 
sory coding 


=. 
General principals of sen 
feature extraction 
y tuned extractors 


ae 
b. multidimensionall 
certainty and goodness of 


c. degrees of 
spat ial frequency 
position independence and recognition 
spectral signatures 

Still higher, cortical processing 

as multidimensional perceptual spaces 

b. multidimensional concept spaces 

Ga multimodal analysis 

Goal defining systems and logical functions 

a. synthesis of action plans 

b. motivation 

er optimization 


Electrophysiological correlates of information 
processing and states of consciousness 


a. transient events and evoked responses 
b. coherent events and states of consciousness 


cs mechanisms of attention 


III., 


Vi. 


VII. 


vIII. 


ip, 


8. 
9. 


The Output 
Models of 
Special e 
Programs as e 
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Perceptrong > 

Information Theory 
A. Pattorna, randomness and predictability 
à ctability 


Quantization of information 
C. Applications from the arts 
Limitations of this view 


Pattern recognition 


A. String languages and grammars 

B. Pattern languages and grammars 

C. Applications from the arts - data rečuceć langu 
descriptions 

Some primary AI strategies 

A. Means-cnd analysis ~- general problem solving 

B. Generato and test 

C. Heuristic soarch 


Hill climbing 


Match 
P. Hypothesize and match 
G. The concept of TOTE units 
H. The idea of knowledge frames 
Heuristics 
A. Solf-modifying, adaptive systems l 
Be Switchboard vs. statistical theories of learn 


memory/patching vs. stochastics 


the 


Applications to research and production in 


A. Music composition 
B. Video and electronic graphics 
C. Image processing, analysis and scene description 
Dd. Imace procossing languages, dy p 
and animation 
j Communications media production systema 
i. Recording, signal processing and automated mixing 
2. Production control 
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Post-processing/Post-production 


Experimental aesthetics and research in the structure 
ot arts languages 


Fe 


Models of thought and natural language 
Speculations on artistic metalanguages 
“What computers can't dot" 


